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A method for estimating rendering times for 
three-dimensional graphics objects and scenes is 
disclosed. The rendering times may be estimated 
in real-time, thus allowing a graphics system to 
alter rendering parameters (such as level of detail 
and number of samples per pixel) to maintain a 
predetermined minimum frame rate. Part of the 
estimation may be performed offline to reduce 
the time required to perform the final estimation. 
The method may also detect whether the objects 
being rendered are pixel fill limited or polygon 
overhead limited. This information may allow the 
graphics system to make more intelligent choices 
as to which rendering parameters should be 
changed to achieve the desired minimum frame 
rate. A software program configured to efficiently 
estimate rendering times is also disclosed. 
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tToT, i^y^U y7't5v'~yf:J;cT7i/-A ■ u— h/^^aiSLt 

■e&3j&»jKy =*> • KffflRRf*#Tf*>5*>tcjSC-Ci^>'^y • ^ 
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(25) 



#S'2 002-503854 



[0 0 4 4] 

B. 

u^yy is? . Ms o a~d (-^mwmx\-$mm^-~v v t 

l± s $m^-~y h 1 4 0/5^^77^ ;y ^^^kit/x-^Stf^ 1 ? > Jfcfc: 
«\ i/y^!)y^'-a^-;hi5 0A~'Dil ^'77^'7^x-f-^W:fc5 
) > ^^tV^, tyhTy^ *5iU<®ffi^^l/X^ 

[0 0 4 5 ] 

STOo /effigy 7^ 5/ • ^-^<D^-fy°^mzx, u^yv • — 

= — K, feit^S^X^— K (fc^ii±'LZ7 7, LZSS, LZ78, 

lzw) &mft-r%£?\zmi&-tz^ttfx°$z> 0 m^mmmmx^ uyyy 

• h 1 5 0A~Dlt Bf^/E^^^fflbTffi^^^fc^^^^ 

ifW-, ®{tn B pic^f3^^£{£f£-r<5r t&xzz> 0 3nmmm<vj±mt}£ 

i»2oO^Sli, *S#f^5 7 9 3 3 7 1^ iHmM 0 8/51129 
4f (1 9 9 5^8^4 0tUI, TMe thod And Apparat 

us For Geometric Compression Of Thre 
e— Dimensional Graphics Da t aj , ttS^ASS#^ 
5181-05900) *J«ktfl 9 9 8^6^11 Httil© TC omp r e s s 
ion of Three— Dimensional Geometry Da 
ta Representing a Regularly Tiled Su 
rface Portion of Graphical ObjectjirV" 1 



o&m(D *mm*&mw,o 9/095777^ (ajiAiitts 1 8 1 - 0 
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- # • 

(26) m St 2002-503854 

6 6 0 2) ^ffi«t$ttTV^5 0 /E«I^S:-y-sK— hi-5^7 7-f • V^r- 

All 2 <75ilJ6^«8T?H, #U>-^y ^ • M 5 0iJSS*tBlo^^97 

-f y*;* • f-^liEiii?i^iit io^fc(ilt©^77^ r^y 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

•tebtew tctx.i-£. >- h - -y^-T^^f'&i&mi'frmG- (-r^h 

# ij =fy-^o# l[E]|+^i-5fc:(tt:-J;V\ ^— n— • yx-fV ^£f£fflbfc 
[0 0 4 9] 

-fcs, hr^-7°i(±, 7°y ^ x^y£H&7C«U-^s> tV^fSr t^mir 0 
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(27) 2002-503854 

mtm®:$:ft5^k&!&mt1rZ> Q rtU-ioT, TO-B-Sc^ ^^5E» 

[0 0 5 0] 

• i i 2 (D^Tf^g-cte, >vyy ^ • ^-^^ h 1 5 0 A 

~Dfi x ^(Dt°^ir/p • :r-^-mfr< r-y-^://^ ZsYWirZ> 0 rtU-io 
T> Uy^D • — ^- — - h 1 5 OA-DIi, 1 fc° ^ ir/WKlo # }g$:<7}-y- >-^°/W- 

£ rx— y-^/Kj ^fcf±ti-*i-s r i^t:-^ So y-^yv^fK 

[0 0 5 1] 

c . ^ • ^ ^ y 

A-DtdSfs^i-sr t*ST?#5. — n.jfc^ili-cwu #7*—* - ^yi52A~ 

££fr^fi-eji, #f-^-^!Jl5 2A~D!j: > 2fi©8M/^ hSDRAM^ 

-3^-, #wy^y ^ • M50 A~D(ci-a-i+i 6M/q KPiat&4$sr-£ 

tSrfciS-C^S, i©^iilT1i, RDRAM (7A^DRAM) 

IT, ^ • a =5/ h©JE«»l»«if^i:'fey h7 yrftf^Srl^^— 'h 

u sDRAM^tffl ixuy^y >^ • ^-=-v M5 0 A~D(DJSilj^tg^-y- 

[0 0 5 2] 

D. ^-7"i>3. — • — -y Y 
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(28) 2002—503854 

u^yy • cx- > y m 5 0A~D tfy^ • >-=e-y i 6 o a~n^cd^ 

M-^v^ — /U- • ^~$/ M 54 ^tsr^^tt 5c ^v^ — /U • 3.=. 

0 A~N^fEHrt-5 J; b\^m$L-t%^ k&X*ZZ> 0 =fc 9 *t te, mWcn 

Xtrit=L—;U- =L=.y h 1 5 4 ?ij Ltf its r t r i f 

[0 0 5 3] 

e. • ^y 

[0 0 5 4] 

tV^tSi, ^— ^— y-^^/^f-^T 0 /!^ • 7 7ll> M^I^TAl^ 
[0 0 5 5] 

u-^tvu -pi^y 16 0 a~i 6 onii ^gi^^s^-r^^y (fct 




(29) 2002-503854 
tliSDRAM, SRAM, RDRAM, 3 DRAM) <p V vf*VC tfi £ # 

[ 0 0 5 6 ] 

^77^ 5 /^^-7 , ntyf 9 011 #^<d1t- ^y° MtMMM^ (fck*.t£ 

t iiiROMf-7» ^^t5rHt!5 0 U-i/^y >?irZ>7Ky =*V 
7Vi^A5^£W&r1-5 0 tr 3 ?? 4 • :/n-fe yiJ- 9 0 fi-tft ^7°^ 

Sr^^y ^^^rtb^^f-^T 0 ^ • ^y i 6 o A~N(^tstti-So * 

T-f 5„ — HJfiJBJIR-Ctt, ^77^y^^-yntyf9 0ll, tuize^H-^^rff 
oT, l/i/^y >^bTV>6->— y(:±ct7l/- .A ♦ u— htfSj5f3&£>IM£L# 

[0 0 5 7] 

E. -y-^^/U- tf^ir/UfH^a^y h 

•y-^^yu • ;*^y 1 6 0 A~NiDAC 1 7 8A~B©|!II:, ^^y* JV-\? y 
■fe/UfUfa^y hl7 0A~D^f5r^^f#5„ ^^^-t^ir/Hf 
H^x-y M 70 A~D(±, f-^^/U • ^ y 16 0 A~N^bil^^tL7 v ci7-^ 
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(30) <mm 2002-503854 

^mm^xxfm^Hnmm srntru dac 1 7 8 A-B^tt^^^a^t 0 

J: 5f-»^^tuSo •Wffl'- fc°^1?/wffj|" 5/ hi 7 0 
^UtT-r 5 £ £ AST?* 5 «k 5 t-^n ^7Af5ri: 5 C — #IJSff2fiT?}i, 

t^^- f^-ir/WH-^^-— s» hi 7 0A~Dlt 4X4^w?-fy7 , ^ffi 
fg^i^ • (I^V^yu • ^^E-y 1 6 0 A~NKifEtt£ 

«fe©lllfiJK«n*»4, fUtany h 1 7 0A-DI1 51 

[0 0 5 8] 

-y-^^/w- f^ir/utfiErL^vy }v 1 7 0 A~D}4, :7°n tf^-fZf^ • t'rt • 
^-f 5 ^ • i^a^W— ^ % 7"n^7-7 7> • fc'^IrA' > ? xi y 9 • v^irlM 

*S#W^tr^-fe/KZ)^^*^^i;feSrtftf^Ufc«r±, £tj7^t°^-fc:/MiDAC 1 7 
8 A~B^t>tL5 0 

[0 0 5 9] 
F. DAC 

DAC 1 7 8A~Bli t ^77^;^' WfAl 1 2 Oft^ffi7j£§:P& £ L 
XmUZ-fZo DACl 78A~Bil 9 o ^ • y h 1 7 4 A— B 

fr> S^/U • t°^ir/U • x — ^^ffi^ri-57tfe^ % DAC 1 7 8 A~B£2[h]£ 
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(31) 2002-503854 

[0 0 6 0] 

f (x) =x£kT<Dmffi&ft~tztfv ^xom.^hy^yMz.m^titz 
g ( x ) =#v ^><DM&\z£<>xM}&£titz.mm±<D : 7^yj*\z.m$i£ti 
f - ( x ) =miL*tr-v i/^mms nr^hs = i) (om^f u) 

g" ( x ) =^5x<5r-.y ^^^Cs (i-^^ s = i) ©i^g (x) 
[0 0 6 1 ] 

3fy =rx7v^^-^b-[H6~[i] i i 

nWi?x^ teXZf (3) ^-^y^ra{c:*3^5^^^^XS2p^fci- 
[0 0 6 2] 
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m • 

(32) 2002-503854 
RBS ffi|-tiBX7 , 7^y) <DX ptW£t)©if5rt^ft5 0 fg 

[0 0 6 3] 

V ^ < ot)> <Dmx=ft m Srftffli" 5 r is *> 3 «fc WHF»3jto*£BB 

%.±m&m? y v v >y (ztibiz^^xi-zmxmm-tz 

[0 0 6 4] 
[0 0 6 5] 
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* • 

(33) #3? 2002-503854 

p (a) Sr<R3fe"t-tttf, f (a) fi^T^ «fc 5 0 4: 

a ©f B 1© p (a) O^ifltf^ftSo 
[»6] 

f (a) = J) p (x) dx ( 1 ) 

[0 0 6 6] 

fc5„ rw^SfMflS^Sr, *^»»-CttB (a) £(M 0 p (a) &U7£~fZ> 

t. S (a) ttETF^J: 5fcfc5 0 
g (a) 

j;x. P (x)dx j 

= — =™ • J 0 x-P(x)dx (2) 

J\x-p(x)dx M * 

[0 0 6 7] 

TK^JStt, *{dr^aM^^^ff (TO£f^) M«Tr&5 0 r*T,b<Z5^& 
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(34) 4#S 2002-503854 

[0 0 6 8] 

h y <7"7 2 5 2, ^^v^2 5 4 , {Aft 2 5 6 , Soitf-r-f 7/ if ^/U^ 

- (Tkyn) <D#*&2 5 8 7?fc5„ 

[0 0 6 9] 

t^yy-ssoii 1^)3 0, o o of@©=^£W1-3*jL&7"-^-<— 

o o of®© E.ftM&mirZ>T? *<f-* ft 9 ht-fcSo r*ui, «6, 

0 0 om<D=fti&&mirZ>%L&7*— 9-<~ ^=»:5c*9 f /Mc:W<fe7 a ^^^-Y'Sr$ 

, ^2 5 0, OOflS, IJ©4^(Dlfl©E^^t5MCAD ; tT/K*fc5 
o (Aft 2 5 6f± % jj$3 0 0, 0 0 0jl©Z^iSrf t5Cy berware*^ 
• i*-?*?^? htffcSo TI/y^ 2 5 8 {4, fa 1 3 0, 0 0 0{I9©H^ 

[0 0 7 0] 

±3z£©f () *5«fctfg 0 SHSfefflUfc* #t^5?x^hOf 0 *5J:"U«g 0 

©^9 7*13 7^^1211 ll^-f, rtlf5©^7 7m f (a) «:Ji^||$jl 

iLT@^^tL, g (a) \*&fflm<D®mk ^xm7r^nx\^ 0 mtomomm 
tfci^^ixTi^iie (a) t, ^mm^mmt x^xwrnzinx^zh ( 
a) £XTxm&-rzm%tx&z> 0 B7fcv^u2ii 1^77 

i@SU^Jffi®^iX, 9 6 0 X 6 8 07^^ K £ ft JClR* 5 «t 5 ^^<7"— y V^'^tl 
[0 0 7 1 ] 

-K, f-« (o. 5) dstf^H^^ffiacefcsr ttai $ttfcv\ 

^7°!i-2 5 0> xy^2 5 4, J; O'fc 5 t t'tt T U y ^ ^ 2 5 8 t 
, f (a) (a) ft^CD^^7Ci|iS^v'7 h bTV^ 0 rtLii, 
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# • 

(35) 2002-503854 

[0 0 7 2] 

f 0 fciUtg () W^fiE^tEg 

^^-r/f- 1 (o. 5) ^ifc4E=^jg©ieatt 2 t^-t/M^-cfc 

51^5^5, g"' (0. 1) #>b, ®i©90%^i0t^t/^ix.5t 

5 411 — 2 5 0© SfgOH^TF^SrW-TS^ ^>v ? >'2 5 4 iif&O 

5 411 ^T'y-csffiFOWiB^BISr^U, Lfc#oT\ EI{bi®StT^ 

5U4<^\ rtL^#x.st, f 0 *5j:t^ g 0 mmmm\&.-r^(D^M 

&&<DfriSt£E.&J8t±, £Q'J>&(D£K)*%t£E.ftm&tizm-tZ>*:-f'( fit tit 
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(36) #S 2002-503854 

[0 0 7 3] 

*-*\ o 1 3'/V2©ra©iRf t tttits, "jmrn^T*^? htttt. 3' 

[0 0 7 4] 

m 1 3 feJ:l>*Bl 1 4 H\ Tl/>^^2 5 8ii^y2 5 4©^f/^ (?R 

6*5«fa«7 t ^^^-rjt: h y ^7 hT*^ 2 5 2 (Bl^*T) ©*f>^fl*iti 
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(37) 4# m 2002-503854 

SfW^M=A^*Sj!iB</j:5«fta*s*>5 tv>5«* (*5J:tJ«-to*fEWtftBE) 1-3 
>- ^ _k <D ^Ff ij S^fc57- ^ ^ ^ ^ Mffl 6 0 x/u^ t ® ® ^ ^ <75 

[0 0 7 5] 

^x/^ra-wE^graaEjft-ia 1 5 a~ 1 5 b 

# $tL5M^^^m-r 0 *° v ^150 (x , y , z ) ^ 

^ffl^ttK^lRltJC^oT***,, fcfcfctf, M15 2^ (10 0 
, 5 0, 0) tcfc 1 ?, ^vvl^ra<7m& (0, 0, 0) ^|RHtf>tLTV^5»^ 

TKy =fy 1 5 ott^f/^HB^a- (@15B1;/Tf) *>fc?H*.5*», ^fcii^ 

[0 0 7 6] 

y =f>l 5 O^ifcDct ^^i"o I®®£Pfl<tte, ^3£B-t<af* 
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(38) #g 2002-503854 

h£<9 fc*#< Ji*.3J:5fci-5r ktfx%Z 0 -cdx^-V • 7° 

n-fe^n, ^/u&m-mm&mxtr-v r s j t ^xmrnit-tz-t 

&X$Z> a 

[0 0 7 7] 

f+jmnbv^ :ti^«nnt ®ffi^r^^*5^?> w^^~y ^^'^nfc^y = 

[0 0 7 8] 

t 5 ffftas&>* fcfe, ®ffi^r B mi+fB:{±fRj # tic xxMM-tmk bfc 

[0 0 7 9] 

, 7^7-7^ -fV^ltpm (a) =6 (A-a) <D^ JV^Wm^^^ 

( 1 ) ^-7v!^pfl-B®^*^-y r s j (m^mm^mmm s ac 

fc<5) (2) *yd>©ilt©[al^#)5 0 bfc^oT, '©^M>^ 

**o**5«^ror«g#^fc>fco-c (fc^b-r^-ciRj cental) itM^i^ 
, r tub stiot^^-yy^'u m^mm^W^^^r (sm 
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(39) 4#g? 2002-503854 

ear) -f3 0 LfctfSoT, SiS^rafcfcfHtfcmTtf) <fc 5 fcifcS. 
[»8] 

1 



P (a) = 



O^a^sA 
s A 

o ±EJii*©»-6- 



( 3 ) 



[»9] 



f (a) = 



— — O^a^sA 
s A 

0 ±fBJ^©*§£r 



(4) 



1 0] 



g ( a) = 



( s A ) 

0 ±ffiW^©»^ 



( 5 ) 



[0 0 8 0] 

[til] 



^(a)=J.pm (x) dx + J* — • p m (x) d x , 

* x 

fefit f (a) = f(as) 



( 6 ) 



[#12] 
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(40) 



m 2002-503854 



« r min(y. a) X " 

2 * TTT ' P m ( y ) d x d y > 



fcffb g (a) = g(as) 



(7 ) 



[0 0 8 1 ] 

rtLb^llSirm, s (DmtCDffi^ -feVfrM&a &SJPfcU-C'>7 hi" 
^^Htf^f^^nTV^o r(^4tfi!|{i, f (a) *3ctT>*g (a) 

o 

[0 0 8 2] 

Ell G*&m-fZ>k, TWy^7 2 5 8©7^A/ilM#©l^©, f 

©9^^A)&ft^o[^ft<z>#-a-fl5 f (a) <Dmm#jy°v v h&mv, x 

fm (a) <P^/l'ffifr£SfcffflftKl®#LT#b;ft,fc f (a) t?fc5 
[0 0 8 3] 

>y£frtz&Btmm?Emffim : kK°?±/i' • is—hx*m^ remits. ^ 

o 

[0 0 8 4] 
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(41) # g 2002-503854 

— ^ Ki$|jQtiiiBft-$ i jk y =tis<n&ftmffimm a B ^tsr 

[0 0 8 5] 

ttiV^(D <£ 0 KM 2ttg 1 pe r f (OpenGL!7°n 7 J>.j%<Ds<~7 v ^ 

3 8 tf^ir/U-CfoO x WJl^^y ^ • /<7*— • ^f/i/iKiO «t < 
[0 0 8 6] 

, */h^y • a— K*s-t*Lfcffia^5ISfllfcaESI*n5o -<^«e& 

, /n- K<7 = T@WES#®®ac*M^®^^Wi-5^y ^ttV^rilt, » 

fbffiijKifc sector; Jt<ojjnai5sBi*fc«lli5a-efe5i^*$^5o 
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(42) Oftm 2002-503854 

fciSffi-t-sr i*s-e#5 0 LfciJot, Yft5-<oWRW)k<n> l 7k- ASfct) 

^ y > ^p#ffl (± v mimm<Dm$mm & r ? -7 * ? t * • x a <z> t° ^ -t/w 

-ewtfftftsrti^ts. ^Wf-n, Kffi^w^y ^Vfig^p 0 
[in] 

iimmta (ac) = J*~ x • p (x) dx =«g®#t ( 8 ) 

[114] 

iiKli (ac) = ac-n-J"° C p (x) d x = a „ • n • f (a.) (9) 

mi 5] 

nmm (ao = /"„ x • P (x) dx=$®mm • c 1 - g (a«> ) (io) 

[mi 6] 

%®mm (a.) =jgtei@« (ac) +mmm (a.) 

Jar. - to 

0 p(x)dx + J >u X'p(x)dx (11) 

[0 0 8 7] 

mi 7} 

e (a -° = ¥a®S(T7) " -^mm ' (*(»-> (a.) ) (12) 

[0 0 8 8] 
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(43) #f 2 002-503854 

(ttac = aOf^) 0 
[0 0 8 9] 

o ^^-^^c^J; ^lEfiiftm^/c&tc, mib^WSftt^y ^ffc^Jt 

#y ^v^^^s/cfe^, w-^i ui y ^wfi^K^^t)©^^ 

i"5 0 ~<^^> MM^ac Sr^o^pcD r n j fl©#M^t#5o 
bfc^oT, MU&mteZZfe (a) <7>J; 9^ft^j§£^T^lfi*H-5 0 
[tl8] 

e (ac) = • (f (a-) +D "S (ac) (13) 

[mi 9] 

e (ac) = • (f(a.)+l)-g(a.) (14) 

[0 0 9 0] 

i/ • tK y rfVJ; 19 t>'ptj:\,^— KT:&< -fr 2> & t> 5 0 -t 

So HM»ibti5a • nJK£, W®^SB#r^i*/h^y =^ 

[0 0 9 1 ] 

&{-Hl7frl^l3l 1 ±IS<Z)^Lfce (a) ttMIWPS<^HV^i» 
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(44) #S 2002-503854 

a) ftO - 1 0>fit*lrCW:&< , 0 - 1 0 XWfc^tLfcfSffl 7 7 <D^\m\Z-7T- 

h (a) ii, O^b 1 ^-e^YbU, ^J^^bj^^s ac = a (DJfyVj y 
[3&2 0] 

,,. = a c • (f (a c H- 1 ) • 

a„-(f(a.>f l) + TOi»-(l-g(aJ) (15) 

[0 0 9 2] 

/cfili/hLfc^-a-, e (a) toXlfh (a) ©illttt fciifefc^7 ht5 r 

) 

[0 0 9 3] 

e o *s±t/h o (Dmm&jmm 
m7K*5\,^x, ^ro®i©9 o%t4^^rxis i o t^t;^igx.5^wt 

*>5*S, tX7°!J-2 5 0Oe (10) ©^7 7li v f3a#ffi^ a o & 1 0 <G>«Wlfc 

5 j j^mm^- ho»^Tx-i/y^ y y^tsr 

tfci&Sr ££^LTV5 0 rtttt, 7 5 %^ l o t"^-fey^l©jgi 

TfoSfc*T:-fc5 0 ffi!M5af a c # 3 8 f ^ -fe/K75|2l 2 <Z5«l«fi, 7 >( J^W&H 
t.fct>6ffiF»< C^^i^ M^B8i-«HIE«I«:fl[f4 6. 8 , ^SBIffi 
i±6. 0 a c ^ 1 t ffc o 1 1 , TU-->^X2 5 8 

, {Aft 2 5 6 , *5«ttJ« h y ^7 2 5 2 7 -f >^ • U— H0JRB<75jKJ 2 

ffifffi<3B< fc*. ^JUSte, rftbo^Bf^;*-:/^ ^ h <75 g (1) frbfrfa 
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# 

(45) <ft £ 2002-503854 

s 0 -rt£t>ib. uisvv >?$m<Ds o%~7 o%^mumm^^^tix^^' 

o 

[0 0 9 4] 

/>— K^aiTiStf-^ro e () *5«ktfh () Oiiffl 

^^/u • u — 2<^(-rs]±-r5 i^s^^^^^y ^str^ 2^<d i ^5 
ri^tis^ a.t2«5„ ^^^!)ymr^ 

ffil^-^^Mt^S) 0 3SJ3tH:ao(<tja©ftUl(73^iElctt#-r5 0 
[0 0 9 5] 

{Afg^^zr.^ h<Dh () tiaoiS2TJ9 0 , f ( 2 ) {4 

/MMRttt «fc •? 4fgJiV\ aeSrll^ItSih 0 ^7 0%l:«'>U 
e () #*&2. 3<&fc/jr?>, 7f&jt<^5„ ^H^stux, 

• U- h£ 2ffiFfcLfc»£\ acf±2^^4^±tb, e () |±4ffiP^fe 

<5 0 

[0 0 9 6] 

SUffl 3 D U>^y ^ • vn- K?*TWu fcf)^5»^x^ 



# 
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(46) 

S/hPg^i-^r i^x-#5o e (ac) V«£fBlffi«t 

■ Jti- 5 r £ m «t o t n m -r 5 r t # ^ 5 0 

[0 0 9 7] 
[0 0 9 8] 

V\ fc£x.ti* HI 1 6 (Dis— >XT Uy??, 2 5 8 lc::fctf 5 #«fc<D WcV^Jfti#i2 
, 131 6 T-ji,ib*L;5^fb£4£C£-a:T^;5 0 5 tem*SBtt(DMm^ 'P 

o ^tlh<DV&WK-bfrfrfrb-?, (14) *3«tt>* (15) {d^bfc^me (a) 
[0 0 9 9] 

u y ? y i/ ?$m^(Djfcm 

5©Ctio^5(5©St|j:, pijgi^/u (LOD) t^x^ Ftfc^ LOD 




2002-503854 
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(47) #S 2002-503854 

, -fry* Voi? b&tf!) =ffjQsmX—'*—^y K«dRR##-c*>*»^i*»ie-r5 

[0100] 

OrW^t hd^^- U — h f&J PSA" 5 *§£\ Jry^zc? V^^KM 
[0101] 

^-/<~tyyy y^OTt57-^ff^f t©*^, yv— a - u— has 
T A* 5 ^ on T Or y* a * h * f 4 — cd f - > TVHfifc * H if >- ^HBflE 

OteO»KKo#^^^n^tt^ki-5*»^W^5^W*feSr4-^.5o rn 
[0102] 
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(48) &m 20 0 2- 503854 
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